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Abstract
Background: African American women have increased mortality rates for cervical, breast, and colorectal cancers,
yet not all receive the recommended screening tests for these cancers. We characterized the cancer screening
behaviors of African American women enrolled in a community-based cancer prevention trial.
Methods: We examined cross-sectional data from 1123 African American customers aged 18 years from 37
beauty salons in North Carolina who completed the North Carolina BEAUTY and Health Project baseline
survey. Mixed logistic regression models were used to identify correlates of receiving cervical, breast, and
colorectal cancer screening tests within recommended screening guidelines.
Results: Overall, 94% (1026 of 1089) of women aged 18 years reported receiving a Pap smear test within the last
3 years, 70% (298 of 425) of women aged 40 years reported receiving a mammography within the last year, and
64% (116 of 180) of women aged 50 years were considered to be within recommended screening guidelines for
colorectal cancer. Age was correlated with recent Pap smear testing and mammography. Women who reported
receiving a recent Pap smear test were more likely to report a mammogram in the last year, and women with a
recent mammogram were more likely to be within recommended screening guidelines for colorectal cancer.
Many women reported multiple barriers to getting recommended cancer screening tests.
Conclusions: Almost all women reported receiving a Pap smear test within the last 3 years. Future interventions
should focus on increasing breast and colorectal cancer screening among African American women.
Introduction
Three of the most commonly diagnosed cancers amongwomen in the United States are breast, colorectal, and
cervical cancers.1 Compared to white women, African
American women have higher mortality rates for all three of
these cancers.2 An estimated 6020 deaths from breast cancer,
3660 deaths from colorectal cancer, and 700 deaths from cer-
vical cancer were expected to occur among African American
women in the United States during 2009.2
The American Cancer Society (ACS) currently recommends
Pap smear testing and mammograms for the early detection of
cervical and breast cancer, respectively. The ACS recom-
mends that women begin receiving Pap smear tests at age 21
or 3 years after having sexual intercourse, whichever comes
first. Women should receive yearly tests up to age 30, after
which testing may be done every 2–3 years if a woman has
three consecutive normal test results.3 The ACS currently
recommends women receive yearly mammograms starting at
age 40.3 Screening tests for colorectal cancer include the fecal
occult blood test (FOBT), flexible sigmoidoscopy, and colo-
noscopy. Starting at age 50, the ACS recommends men and
women receive either an annual FOBT test, a flexible sig-
moidoscopy every 5 years, or a colonoscopy every 10 years.3
Despite African American women suffering dispropor-
tionately high mortality from cervical, breast, and colorectal
cancers, many do not receive these recommended screening
tests. According to 2008 Behavioral Risk Factor Surveillance
System (BRFSS) data, about 87% of African American women
aged18 years in the United States had received a Pap smear
test within the past 3 years, and 79% of African American
women aged 40 years had received a mammogram in the
last 2 years.4 Approximately 24% of African Americans aged
50 years reported an FOBT test in the last 2 years, and 59%
reported ever having a flexible sigmoidoscopy or colono-
scopy.4
Although various studies have examined the cancer
screening behaviors of African American women,5–16 few
were drawn from community-based samples. Community-
based interventions address health disparities by reaching
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women where they live, work, and socialize. Beauty salons
are unique and important institutions within the African
American community,17 and they represent a potentially
valuable setting for reaching and promoting health among
these women.18,19 Although there have been a few community-
based interventions in beauty salons,20,21 little is currently
known about the cancer screening behaviors of African
American women attending these salons. Research has shown
that less than half of African American women attending
beauty salons report having a mammogram in the last
year,21,22 but Pap smear testing and colorectal cancer screen-
ing behaviors among such women have not yet been exam-
ined. Given the ubiquitous nature of beauty salons in all
communities and the potential to reach large numbers of
African American women in these salons, it is important to
better understand the cancer screening behaviors and barriers
to screening of women attending these salons. Such infor-
mation is needed if future interventions that address health
disparities are to be realized in this setting.
This article characterizes the cancer screening behaviors of
African American women who enrolled in a community-
based intervention study in North Carolina beauty salons. We
identify key correlates of having received cervical, breast, and
colorectal cancer screening tests within recommended
guidelines and examine barriers to getting recommended
cancer screening tests. Results not only shed light on the
current cancer screening behaviors of these women but also
provide information that will be useful for planning future
interventions designed to increase the use of these lifesaving
cancer screening tests.
Materials and Methods
The North Carolina BEAUTY and Health Project (BEAUTY
Project) has been described in great detail elsewhere and is
described briefly here.23 The overall goal of the intervention
study was to test different cancer prevention strategies among
African American women attending North Carolina beauty
salons. This article focuses on baseline data from customers
that were collected before randomization or intervention
implementation.
Salon and customer recruitment
Eligible beauty salons were (1) located within a 75-mile
radius of Chapel Hill, North Carolina, (2) not part of a fran-
chise, and (3) served at least 75 customers who were primarily
African American. After an extensive recruitment substudy to
test different methods of salon recruitment,24 we successfully
recruited 62 interested and eligible salons. These salons were
part of a run-in period during which they were asked to try to
recruit at least 55 customers to join the project using a stan-
dardized customer recruitment protocol. Ultimately, 40 sa-
lons were invited and agreed to participate. We report data on
participants from 37 of these salons, excluding 3 salons that
withdrew from the study (1 closed, 1 owner was seriously ill,
and 1 owner decided she was ‘‘too busy’’ to participate).
From previous work,25 we knew that customers were more
likely to join the study if invited by their stylist. Therefore, we
held a study kickoff event where participating salon owners
and stylists received an orientation to the study and customer
recruitment materials and were asked to encourage their
customers to join the study. Recruitment materials included a
colorful, engaging display for the salon, posters=banners that
contained owner=stylist pictures endorsing study participa-
tion, and small giveaways. Salon customers were then re-
cruited during enrollment events held in each participating
salon. Female customers were encouraged to join the study if
they were African American, at least 18 years old, and regular
customers of the shop (vs. a one-time, walk-in appointment).
Potential participants signed an informed consent and com-
pleted an eligibility form that included a Physical Activity
Readiness Questionnaire (PAR-Q).26 We required anyone
who answered ‘‘yes’’ to any of the PAR-Q items to get phy-
sician permission to participate.
After determining eligibility, project staff mailed eligible
customers the baseline questionnaire to complete. We used
Dillman methods to help maximize response rates,27 includ-
ing (1) a postcard reminder, (2) second mailing of the survey
to nonrespondents, and (3) a telephone interview among
nonrespondents using a shorter version of the mailed ques-
tionnaire. A total of 1123 customers from the 37 salons com-
pleted the baseline customer questionnaire (673 mailed
surveys and 450 telephone interviews). All baseline surveys
were completed in 2003, and the response rate among cus-
tomers who were interested and eligible was 70%. Women
received $2 for completing the baseline survey. The average
number of customers completing the baseline survey per sa-
lon was 30 (range 8–55). The Institutional Review Board at the
University of North Carolina approved this study.
Measures
We examined three separate cancer screening outcome
variables: adherence to recommended guidelines for (1) cer-
vical cancer screening (Pap smear testing), (2) breast cancer
screening (mammography use), and (3) colorectal can-
cer screening (use of FOBT and flexible sigmoidoscopy=
colonoscopy). For each screening test, the questionnaire first
provided a brief informative statement about the test and then
asked participants if they had ever had it. If participants had a
previous test, they were then asked when their last test oc-
curred. Response options included within the past year,
within the past 2 years, within the past 3 years, within the past
5 years, and >5 years ago. Flexible sigmoidoscopy and colo-
noscopy screening were combined on the questionnaire, so
we were not able to examine colonoscopy screening within
the last 10 years, the recommended ACS screening interval.3
We used the ACS screening recommendations in place at
the time of data collection in determining adherence to
guidelines.28 These recommendations are highly similar to
current ACS recommendations. Women aged18 years self-
reporting a Pap smear test within the last 3 years were con-
sidered adherent to cervical cancer screening guidelines. We
chose to examine this timeframe (as opposed to Pap smear
testing within the last year) because many women were
older than 30 years of age, and we did not have information
about history of abnormal Pap smears, which may necessi-
tate more frequent testing. For breast cancer screening, we
classified women (aged 40 years) as adherent if they self-
reported a mammogram within the last year. For colorectal
cancer screening, we considered women (aged 50 years)
adherent if they self-reported FOBT screening in the last year
or a flexible sigmoidoscopy=colonoscopy screening within
the last 5 years.
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The survey asked women about their intentions to receive
their next Pap smear test, mammogram, FOBT screening, and
flexible sigmoidoscopy=colonoscopy. Response options in-
cluded within the next year, the next 2 years, the next 3 years,
the next 5 years, and >5 years. We examined each woman’s
intentions to get a mammogram in the next year, a Pap smear
test in the next 3 years, an FOBT screening in the next year,
and a flexible sigmoidoscopy=colonoscopy screening within
the next 5 years. We chose to examine the same timeframes for
all women, regardless of their screening histories, as we did
not have exact dates of their most recent screening tests.
We examined women’s confidence in getting a Pap smear
test, mammogram, and colorectal cancer screening test if re-
commended by a physician. We dichotomized responses into
confident (women indicated they were very or extremely
confident) or not confident (women indicated they were not at
all, slightly, or moderately confident). The survey also asked
women about 16 potential barriers to getting recommended
cancer screening tests (items assessed general screening test
barriers and were not test specific). For each potential barrier,
we classified women as having the barrier (women indicated
agree or strongly agree) or not having it (women indicated
disagree or strongly disagree). For women who provided data
on all 16 potential barriers, we counted the total number of
barriers and classified each woman having high barriers (in-
dicated 4 [median number of reported barriers] or more bar-
riers) or low barriers (indicated 3 or fewer barriers) to getting
cancer screening tests. Because of survey length and time re-
strictions, confidence and barrier items were not asked during
telephone interviews.
The questionnaire collected information on various cus-
tomer demographic and health-related variables (Table 1).
Customers estimated their height and weight, which we used
to calculate body mass index (BMI) and classify each customer
as underweight (BMI <18.5), normal weight (BMI 18.5–24.9),
overweight (BMI 25.0–29.9), or obese (BMI 30.0). Because of
small numbers, we combined underweight and normal into
one category. We assessed whether women were currently
physically active with the item: I am currently physically ac-
tive (response options of yes and no).
Data analysis
We used logistic regression models to examine bivariate
correlates of each screening outcome. Statistically significant
bivariate predictors ( p< 0.05) were then entered into a mul-
tivariate logistic regression model. We used this same model-
building procedure to identify multivariate correlates of
having barriers to cancer screening tests (high barriers vs. low
barriers). Because women were clustered within beauty sa-
lons, mixed logistic regression models were fit to the data. We
also examined descriptive statistics for women’s cancer
screening intentions and confidence in getting tests. We ana-
lyzed data using SAS version 9.1 (Cary, NC), and all statistical
tests were two-tailed, using a critical alpha of 0.05.
Results
Participant characteristics
Most women were employed (82%), reported an annual
household income of <$50,000 (62%), and did not have any
children <18 years of age in their household (55%) (Table 1).
Less than half were currently married or a member of an
unmarried couple (48%). The mean age of women in this study
was 38.5 years (standard deviation [SD] 12.0 years), with a fairly
equal distribution across the four created age groups. Most
women indicated they either had some college education (38%)
or a college degree (48%), and just under half reported attend-
ing church or religious services at least once a week (48%).
Cervical cancer screening
Data about Pap smear testing were provided by 1089 wo-
men, of which 1026 (94%) reported their most recent Pap
Table 1. Demographic and Health Characteristics
of Women in North Carolina BEAUTY









Other (divorced, widowed, separated,
never married)
567 (52)
Married=member of unmarried couple 520 (48)





High school diploma or less 163 (15)
Some college 410 (38)





Other (not employed, homemaker,
student, retired)
202 (18)
Currently employed for wages=
self-employed
921 (82)
Attends church or religious services
Less frequently 544 (52)


















Totals may be less than stated sample size due to missing data.
BMI, body mass index.
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smear test was within the last 3 years. In bivariate analyses,
women who reported an annual household income of at least
$50,000, were employed, had health insurance, or self-
reported being in excellent or very good health were more
likely to have received a Pap smear test within the last 3 years
(Table 2). Women who were older, had some college educa-
tion, or were obese were less likely to report a Pap smear test
within the last 3 years. In multivariate analyses, age was the
only variable correlated with receipt of a Pap smear test
within the last 3 years. Women aged 40–49 years were less
likely to report receiving a Pap smear test within the last 3
years compared to women aged 30–39 years (odds ratio [OR]
0.28, 95% confidence interval [CI] 0.12-0.67).
Breast cancer screening
Among women 40 years of age (n¼ 440), 425 pro-
vided information about mammography use. Overall,
Table 2. Correlates of Reporting Pap Smear Test within Last 3 Years (n¼ 1089)
No. of women reporting
a Pap smear test within
last 3 years=total no. of





Total 1026=1089 (94) — —
Demographic characteristics
Age, years
18–29 270=287 (94) 0.45 (0.20–1.02) 0.57 (0.23–1.44)
30–39 320=329 (97) Ref Ref
40–49 228=249 (92) 0.31 (0.14–0.68)** 0.28 (0.12–0.67)**
50þ 174=184 (93) 0.40 (0.17–0.98)* 0.46 (0.17–1.29)
Marital status
Other (divorced, widowed, separated, never married) 523=561 (93) Ref —
Married=member of unmarried couple 489=512 (95) 1.54 (0.91–2.63) —
Number of children <18 years of age in household
0 540=579 (93) Ref —
1þ 452=475 (95) 1.42 (0.84–2.42) —
Education level
High school diploma or less 151=159 (95) 0.80 (0.35–1.85) 1.13 (0.41–3.12)
Some college 373=406 (92) 0.48 (0.27–0.85)* 0.71 (0.37–1.39)
College degree or more 493=514 (96) Ref Ref
Annual household income
<$50,000 580=624 (93) Ref Ref
$50,000þ 368=382 (96) 1.99 (1.07–3.68)* 1.47 (0.71–3.06)
Employment status
Other (not employed, homemaker, student, retired) 158=175 (90) Ref Ref
Currently employed for wages=self-employed 868=914 (95) 2.02 (1.13–3.62)* 1.63 (0.76–3.47)
Attends church or religious services
Less frequently 510=541 (94) Ref —
At least once every week 464=493 (94) 0.98 (0.58–1.65) —
Health-related characteristics
Health insurance
No 99=111 (89) Ref Ref
Yes 915=964 (95) 2.26 (1.16–4.40)* 2.05 (0.93–4.52)
General health
Good=fair=poor 534=579 (92) Ref Ref
Excellent=very good 447=462 (97) 2.51 (1.38–4.57)** 1.89 (0.95–3.74)
BMI
Underweight=normal 269=277 (97) Ref Ref
Overweight 278=294 (95) 0.52 (0.22–1.23) 0.60 (0.24–1.49)
Obese 423=452 (94) 0.43 (0.20–0.96)* 0.61 (0.26–1.45)
Smoked at least 100 cigarettes in lifetime
No 768=809 (95) Ref —
Yes 249=270 (92) 0.63 (0.37–1.10) —
Currently physically active
No 643=687 (94) Ref —
Yes 364=382 (95) 1.39 (0.79–2.44) —
Totals may be less than stated sample size because of missing data.
aMultivariate model included 907 women because of missing data. The multivariate model did not include variables with dashes (—).
*p< 0.05; **p< 0.01.
CI, confidence interval; OR, odds ratio; Ref, referent.
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70% (298 of 425) reported their most recent mammogra-
phy was within the last year. Women who were aged 50
years, had health insurance, self-reported excellent or
very good health, or reported a Pap smear test within the
last 3 years were more likely to report having a mam-
mogram within the last year in bivariate analyses (Table
3). In multivariate analyses, mammography use within
the last year was more common among women aged 50
years (OR 4.97, 95% CI 2.90-8.51) or those who reported a
Pap smear test within the last 3 years (OR 4.21, 95% CI
1.82-9.75).
Colorectal cancer screening
Among women 50 years of age (n¼ 184), colorectal can-
cer screening data were available for 180 women. Of these
women, 64% (116 of 180) were considered to be within re-
commended screening guidelines for colorectal cancer, with
25 women reporting an FOBT screening within the last year,
54 women reporting flexible sigmoidoscopy=colonoscopy
screening within the last 5 years, and 37 women report-
ing both an FOBT screening and flexible sigmoidoscopy=
colonoscopy screening within recommended guidelines.
Table 3. Correlates of Reporting Mammogram Within Last Year Among Women Aged 40 Years (n¼ 425)
No. of women reporting
mammogram within the last
year=total no. of





Total 298=425 (70) — —
Demographic characteristics
Age, years
40–49 140=242 (58) Ref Ref
50þ 158=183 (86) 4.61 (2.81–7.55)** 4.97 (2.90–8.51)**
Marital status
Other (divorced, widowed, separated, never married) 113=171 (66) Ref —
Married=member of unmarried couple 182=248 (74) 1.42 (0.93–2.17) —
Number of children <18 years of age in household
0 189=262 (72) Ref —
1þ 95=147 (65) 0.71 (0.46–1.09) —
Education level
High school diploma or less 56=75 (75) Ref —
Some college 103=154 (67) 0.66 (0.37–1.28) —
College degree or more 138=194 (71) 0.84 (0.46–1.54) —
Annual household income
<$50,000 144=219 (66) Ref —
$50,000þ 121=165 (73) 1.43 (0.92–2.24) —
Employment status
Other (not employed, homemaker, student, retired) 58=75 (77) Ref —
Currently employed for wages=self-employed 240=350 (69) 0.64 (0.36–1.15) —
Attends church or religious services
Less frequently 108=164 (66) Ref —
At least once every week 172=236 (73) 1.40 (0.90–2.16) —
Health-related characteristics
Health insurance
No 20=38 (53) Ref Ref
Yes 274=382 (72) 2.28 (1.16–4.49)* 1.65 (0.74–3.65)
General health
Good=Fair=Poor 143=218 (66) Ref Ref
Excellent=Very Good 140=186 (75) 1.60 (1.03–2.48)* 1.57 (0.97–2.52)
BMI
Underweight=normal 49=69 (71) Ref —
Overweight 76=112 (68) 0.86 (0.45–1.66) —
Obese 157=216 (73) 1.09 (0.60–1.98) —
Smoked at least 100 cigarettes in lifetime
No 172=255 (67) Ref —
Yes 123=164 (75) 1.45 (0.93–2.25) —
Currently physically active
No 177=261 (68) Ref —
Yes 114=155 (74) 1.32 (0.85–2.06) —
Pap smear test within last 3 years
No 13=32 (41) Ref Ref
Yes 284=390 (73) 3.92 (1.86–8.23)** 4.21 (1.82–9.75)**
Totals may be less than stated sample size because of missing data.
aMultivariate model included 398 women because of missing data. The multivariate model did not include variables with dashes (—).
*p< 0.05; **p< 0.01.
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Mammography screening within the last year was the only
variable associated with colorectal cancer screening in bivar-
iate analyses (Table 4). Therefore, the resulting multivariate
model contained only this variable. Women who reported a
mammogram within the last year were more likely to be
within recommended colorectal cancer screening guidelines
(OR 3.25, 95% CI 1.28-8.28).
Potential barriers to cancer screening tests
The most frequently reported barriers to getting re-
commended cancer screening tests were not knowing which
tests to have (54%), lack of a physician recommendation
(51%), not knowing when to have tests (51%), not knowing
anyone who talks about screening tests (40%), not thinking
Table 4. Correlates of Being Within Recommended Screening Guidelines
for Colorectal Cancer Among Women Aged 50 Years (n¼ 180)
No. of women within recommend-
ed screening guidelinesa=total





Total 116=180 (64) — —
Demographic characteristics
Age, years
50–59 77=126 (61) Ref —
60þ 39=54 (72) 1.59 (0.76–3.32) —
Marital status
Other (divorced, widowed, separated, never married) 51=77 (66) Ref —
Married=member of unmarried couple 62=100 (62) 0.81 (0.42–1.58) —
Number of children <18 years of age in household
0 95=148 (64) Ref —
1þ 13=22 (59) 0.74 (0.28–1.92) —
Education level
High school diploma or less 29=43 (67) Ref —
Some college 40=63 (63) 0.90 (0.38–2.15) —
College degree or more 47=74 (64) 0.89 (0.38–2.07) —
Annual household income
<$50,000 61=94 (65) Ref —
$50,000þ 39=65 (60) 0.82 (0.42–1.63) —
Employment status
Other (not employed, homemaker, student, retired) 42=56 (75) Ref —
Currently employed for wages=self-employed 74=124 (60) 0.50 (0.24–1.04) —
Attends church or religious services
Less frequently 41=71 (58) Ref —
At least once every week 68=99 (69) 1.60 (0.82–3.12) —
Health-related characteristics
Health insurance
No 7=11 (63) Ref —
Yes 108=168 (64) 1.11 (0.30–4.17) —
General health
Good=fair=poor 59=94 (63) Ref —
Excellent=very good 51=77 (66) 1.14 (0.59–2.22) —
BMI
Underweight=normal 15=26 (58) Ref —
Overweight 31=44 (70) 1.94 (0.67–5.64) —
Obese 64=98 (65) 1.50 (0.59–3.83) —
Smoked at least 100 cigarettes in lifetime
No 61=98 (62) Ref —
Yes 54=81 (67) 1.24 (0.65–2.37) —
Currently physically active
No 65=104 (63) Ref —
Yes 46=70 (66) 1.09 (0.56–2.11) —
Pap smear test within last 3 years
No 6=12 (50) Ref —
Yes 109=167 (65) 2.09 (0.60–7.25) —
Mammogram within last year
No 9=24 (38) Ref Ref
Yes 104=153 (68) 3.25 (1.28–8.28)* 3.25 (1.28–8.28)*
Totals may be less than stated sample size because of missing data.
aWomen were considered within recommended screening guidelines if they self-reported a fecal occult blood test (FOBT) within the last
year or a flexible sigmoidoscopy=colonoscopy within the last 5 years.
bMultivariate model included 177 women because of missing data. The multivariate model did not include variables with dashes (—).
*p< 0.05.
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about getting screening tests (37%), and worrying that
screening tests may find cancer (35%) (Table 5). Other com-
mon barriers were cost (32%), believing tests are painful
(26%), believing tests are embarrassing and=or uncomfort-
able (26%), and lack of cancer history in family members (26%).
Among women who provided data on all 16 potential
barriers, 248 of 471 (53%) were considered to have high bar-
riers to getting cancer screening tests. In multivariate analy-
ses, women who were 50 years of age (compared to those
aged 18–29 years [OR 0.39, 95% CI 0.18-0.87]) or had a college
degree (compared to those with a high school diploma or less
[OR 0.37, 95% CI 0.14-0.95]) were less likely to have high
barriers. Women who reported being physically active (OR
0.40, 95% CI 0.25-0.64) or self-reported as being in very
good=excellent health (OR 0.53, 95% CI 0.33-0.84) were also
less likely to have high barriers. We did not examine receipt of
cancer screening tests as potential correlates of having barriers
because the tests are recommended for different age groups.
Cancer screening intentions and confidence in getting
screening tests
For Pap smear testing, 99% (1041 of 1054) of women indi-
cated intent to get one in the next 3 years, and 95% (610 of 641)
were confident they would get a Pap smear test if a physician
recommended it. Among women 40 years of age, 91% (349
of 384) reported intent to get a mammogram within the next
year, and 91% (250 of 274) were confident they would get a
mammogram if recommended by a physician. Among wo-
men50 years of age, 69% (74 of 108) intended to get an FOBT
screening in the next year, and 88% (83 of 94) intended to get a
flexible sigmoidoscopy=colonoscopy screening within the
next 5 years. Most women (85%, 94 of 111) were confident
they would get a colorectal cancer screening test if re-
commended by a physician. Women who were within re-
commended screening guidelines for a screening test reported
higher levels of intent and confidence to get that test com-
pared to women not within guidelines (all p< 0.05), with the
exception of women’s intentions to get a future flexible
sigmoidoscopy=colonoscopy.
Discussion
Compared to white women, African American women
have higher mortality rates from cervical, breast, and colo-
rectal cancers,2 yet not all African American women receive
screening tests within recommended guidelines for these
cancers.4 Beauty salons represent a promising yet under-
explored setting for reaching African American women and
examining their cancer prevention behaviors. To our
knowledge, our study represents the most comprehensive
examination of cancer screening behaviors and barriers to
cancer screening among African American women attend-
ing beauty salons. We found that almost all African
American women recruited from North Carolina beauty
salons were within cervical cancer screening guidelines,
whereas much lower percentages were within screening
guidelines for breast and colorectal cancer. The screening
levels observed in this study are similar to those reported
elsewhere for African American women.5–16 Interestingly, a
survey of African American women from California beauty
salons found a much lower percentage of women reported a
mammogram in the past year (43%).21 Many women in our
study reported multiple barriers to getting recommended
cancer screening tests.
Our results suggest that beauty salons may be an effective
community-based setting for recruiting African American
women to participate in a wide range of cancer prevention
screening and education programs. We were able to suc-
cessfully recruit more than 1000 African American women
into this study, many of whom did not meet recommended
screening guidelines. Thus, beauty salons are a promising
community-based setting for reaching African American
women with interventions designed to improve informed
decision making about cancer screening. Efforts focused on
breast and colorectal cancer screening may be particularly
Table 5. Potential Barriers to Receiving Cancer Screening Tests (n¼ 673)
Barrier No. of women reporting barrier=total (%)
I do not know which cancer screening tests I should have 337=629 (54)
My doctor has not recommended cancer screening tests to me 295=577 (51)
I do not know when to have cancer screening tests 316=625 (51)
No one I know talks about getting cancer screening tests 244=611 (40)
I do not think about getting cancer screening tests 227=616 (37)
I worry the screening tests may find cancer 214=609 (35)
Cancer screening tests cost too much 193=600 (32)
Cancer screening tests are painful 151=575 (26)
Cancer screening tests are embarrassing and=or uncomfortable 154=589 (26)
Cancer has not affected my family 161=617 (26)
I do not think I need to have cancer screening tests 85=606 (14)
I forget to schedule cancer screening tests 69=599 (12)
It takes too long to get an appointment for cancer screening tests 59=594 (10)
I do not want to know if I have cancer, so I avoid cancer screening tests 34=611 (6)
I do not have time to have cancer screening tests 32=622 (5)
I am too busy to get cancer screening tests 30=615 (5)
Totals may be less than stated sample size because of missing data. For each potential barrier, we classified women as having the barrier
(women indicated agree or strongly agree) or not having it (women indicated disagree or strongly disagree). Because of survey length and
time restrictions, these items were asked only of those women who completed mailed surveys.
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important, as these screening rates were much lower in the
current study compared to that for cervical cancer.
Women who were within recommended guidelines for one
recommended cancer screening test examined in this study
were often more likely to be within recommended guidelines
for other screening tests (e.g., receipt of a Pap smear test
within the last 3 years was correlated with mammography
use within the last year). This finding is logical, in that women
who receive one type of cancer screening test are likely to be
more accepting of screening tests in general and to use health
services more frequently. However, a considerable number of
women who reported receiving one type of recommended
cancer screening test had not received others. For example,
32% of women aged 50 years who reported a mammogram
in the last year were not within recommended screening
guidelines for colorectal cancer. This suggests possible missed
opportunities for public health practitioners and healthcare
providers to educate women about the importance of re-
ceiving all appropriate cancer screening tests, according to
recommended guidelines. Future programs offering one-stop
shopping for cancer screening tests may help ensure that
women receive all appropriate cancer screening tests. Until
such programs are widely available, interventions that in-
crease the use of provider and client reminders, provider as-
sessment and feedback, small media, or one-on-one client
education can be effective in increasing cancer screening, as
can those that decrease structural barriers.29–32
Age was correlated with both recent Pap smear testing and
mammography use. Although >90% of women overall had
received a Pap smear test within the last 3 years, screening
was most common among women aged 30–39 years. It is
important that women outside of this age group also receive
regular screening, as >20% are likely infected with human
papillomavirus (HPV) and are, therefore, at higher risk for
cervical disease.33 Mammography use was more common
among women aged 50 years in this study compared to
those aged 40–49 years, a finding similar to a previous study
among African American women.11 This may be partly at-
tributable to evidence suggesting the net benefit of mam-
mography use among women <50 years of age may be
small.34 In fact, the United States Preventive Services Task
Force (USPSTF) recently updated its mammography screen-
ing recommendations and now suggests biennial screening
only for women aged 50–74 years.34 The ACS, however,
continues to recommend yearly mammograms for all women
aged40 years despite this controversy.3 Mammography use
among younger women may be particularly relevant for
African Americans, as breast cancer incidence rates among
women < 40 years of age are higher for African Americans
compared to whites.35 Among older women, however, whites
continue to have higher breast cancer incidence rates than
African Americans.35
Socioeconomic status (SES) and health insurance were not
correlated, in multivariate analyses, with any of the cancer
screening outcomes examined. This is a somewhat surprising
result but also encouraging, as cancer mortality rates among
African Americans tend to be higher for those with lower SES
and no health insurance.2 These findings are in contrast to
other studies conducted among African American women,
where cancer screening was often less common among wo-
men with less education, lower income, and no health insur-
ance.10,11,13,36–38 It is also noteworthy that screening rates did
not differ across BMI categories in multivariate analyses.
Obesity increases the risk of both breast cancer and colorectal
cancer,1 and some evidence exists that healthcare generally
and cancer screening specifically are less common among
obese women.39 The inverse association between obesity and
cancer screening has been, however, less apparent among
African American women compared to white women,39
possibly explaining the lack of multivariate associations ob-
served in this study.
Most women intended to get cancer screening tests in the
near future and were confident they would get these tests if
recommended by a physician. Over half of women, however,
reported at least four barriers to getting recommended cancer
screening tests. Commonly reported barriers were similar to
those found in previous research and included lack of doctor’s
recommendation to get screened, lack of knowledge about
which screening tests to get, cost, and embarrassment.9,40,41 In
addition to increasing women’s awareness and knowledge
about recommended cancer screening tests, our results suggest
that continued efforts are also needed to ensure that women
receive doctors’ recommendations and referrals for these tests.
Women who were younger, less educated, not physi-
cally active, or self-reported poorer general health were
more likely to have high levels of barriers to getting re-
commended cancer screening tests. Thus, our results not only
identify which barriers to cancer screening are prevalent
among African American women but also which women may
be particularly vulnerable to having these barriers. Such
findings are important to future interventions designed to
decrease barriers to cancer screening among African Ameri-
can women.
Our study has several important strengths: a large sample
of African American women, recruitment of women from an
underexplored community-based setting, and examination of
screening behaviors and their correlates for three common
cancers. Limitations include the lack of available data on some
variables that may be important to screening behaviors (e.g.,
personal or family history of cancer, history of hysterectomy,
and previous doctor’s recommendation to get screening tests)
and not examining all recommended screening tests for these
three cancers (e.g., double-contrast barium enema as a colo-
rectal cancer screening option). We did not ask women the
reason for their most recent screening tests, so some women
may have received them in response to symptoms. Lastly, all
beauty salons were located in North Carolina, and screening
histories were self-reported, although most women can ac-
curately recall their cancer screening histories.42–44
Conclusions
Almost all African American women recruited from North
Carolina beauty salons reported receiving a Pap smear test
within the last 3 years, while much lower percentages reported
use of mammography and colorectal cancer screening tests
within recommended screening guidelines. Age and receipt of
other cancer screening tests were important correlates of being
within recommended screening guidelines. Many women
reported multiple barriers to getting recommended cancer
screening tests. Beauty salons represent a promising setting for
reaching African American women, many of whom are not
within recommended screening guidelines. Interventions in
beauty salons to increase cancer screening rates among African
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American women are an appropriate next step for reducing
cancer disparities based on these results.
Acknowledgments
We thank the owners, stylists, and customers who partici-
pated in the North Carolina BEAUTY and Health Project, as
well as the research team, including members of the BEAUTY
Advisory Board, for their tireless efforts on the North Carolina
BEAUTY and Health Project. This study was funded by the
American Cancer Society (grant No. TURSG-02-190-01-PBP)
with additional support from the Cancer Control Education
Program at Lineberger Comprehensive Cancer Center (grant
No. R25 CA57726).
Disclosure Statement
P.L.R. has received a research grant from Merck & Co., Inc.,
but has not received honoraria or consulting fees. These funds
were not used to support this research study. L.A.L. has no
competing financial interests.
References
1. American Cancer Society. Cancer facts & figures, 2009.
Atlanta, GA: American Cancer Society, 2009.
2. American Cancer Society. Cancer facts & figures for African
Americans, 2009–2010. Atlanta, GA: American Cancer So-
ciety, 2009.
3. American Cancer Society. American Cancer Society guide-
lines for the early detection of cancer. 2010. Available at
www.cancer.org=docroot=PED=content=PED_2_3X_ACS_Cancer_
Detection_Guidelines_36.asp?sitearea¼PED
4. Centers for Disease Control and Prevention. Behavioral Risk
Factor Surveillance System. Prevalence and trends data,
2008. Available at apps.nccd.cdc.gov=brfss=index.asp
5. Coughlin SS, Thompson TD, Seeff L, Richards T, Stallings F.
Breast, cervical, and colorectal carcinoma screening in a
demographically defined region of the southern U.S. Cancer
2002;95:2211–2222.
6. Finney MF, Tumiel-Berhalter LM, Fox C, Jaen CR. Breast and
cervical cancer screening for Puerto Ricans, African Ameri-
cans, and non-Hispanic whites attending inner-city family
practice centers. Ethn Dis 2006;16:994–1000.
7. Wee CC, Phillips RS, McCarthy EP. BMI and cervical cancer
screening among white, African-American, and Hispanic
women in the United States. Obes Res 2005;13:1275–1280.
8. Hiatt RA, Pasick RJ, Stewart S, et al. Community-based
cancer screening for underserved women: Design and
baseline findings from the Breast and Cervical Cancer In-
tervention Study. Prev Med 2001;33:190–203.
9. Peterson NB, Murff HJ, Cui Y, Hargreaves M, Fowke JH.
Papanicolaou testing among women in the southern United
States. J Womens Health 2008;17:939–946.
10. Selvin E, Brett KM. Breast and cervical cancer screening:
Sociodemographic predictors among white, black, and His-
panic women. Am J Public Health 2003;93:618–623.
11. Satia JA, Galanko JA. Demographic, behavioral, psychoso-
cial, and dietary correlates of cancer screening in African
Americans. J Health Care Poor Underserved 2007;18(Suppl
4):146–164.
12. Sambamoorthi U, McAlpine DD. Racial, ethnic, socioeco-
nomic, and access disparities in the use of preventive ser-
vices among women. Prev Med 2003;37:475–484.
13. Adams EK, Breen N, Joski PJ. Impact of the National Breast
and Cervical Cancer Early Detection Program on mam-
mography and Pap test utilization among white, Hispanic,
and African American women: 1996–2000. Cancer 2007;
109(Suppl 2):348–358.
14. Griffith KA. Biological, psychological and behavioral, and
social variables influencing colorectal cancer screening in
African Americans. Nurs Res 2009;58:312–320.
15. Leone LA, Campbell MK, Satia JA, Bowling JM, Pignone
MP. Race moderates the relationship between obesity and
colorectal cancer screening in women. Cancer Causes Con-
trol 2010;21:373–385.
16. Shokar NK, Carlson CA, Weller SC. Prevalence of colorectal
cancer testing and screening in a multiethnic primary care
population. J Community Health 2007;32:311–323.
17. Willett JA. Permanent waves: The making of the American
beauty shop. New York: New York University Press, 2000.
18. Linnan LA, Ferguson YO. Beauty salons: A promising health
promotion setting for reaching and promoting health among
African American women. Health Educ Behav 2007;34:
517–530.
19. Linnan LA, Kim AE, Wasilewski Y, Lee AM, Yang J, Solo-
mon F. Working with licensed cosmetologists to promote
health: Results from the North Carolina BEAUTY and
Health Pilot Study. Prev Med 2001;33:606–612.
20. Wilson TE, Fraser-White M, Feldman J, et al. Hair salon
stylists as breast cancer prevention lay health advisors for
African American and Afro-Caribbean women. J Health
Care Poor Underserved 2008;19:216–226.
21. Sadler GR, Ko CM, Cohn JA, White M, Weldon RN, Wu P.
Breast cancer knowledge, attitudes, and screening behav-
iors among African American women: The black cosme-
tologists promoting health program. BMC Public Health
2007;7:57.
22. Howze EH, Broyden RR, Impara JC. Using informal care-
givers to communicate with women about mammography.
Health Commun 1992;4:227–244.
23. Linnan LA, Rose JM, Carlisle VA, et al. The North Carolina
BEAUTY and Health Project: Overview and baseline results.
Community Psychol 2007;40:61–66.
24. Linnan L, Carlisle V, Hanson K, et al. Organizational level
recruitment: Results from the North Carolina BEAUTY and
Health Project. Presented at the Society of Behavioral Med-
icine Annual Meeting, Boston, MA, 2005.
25. Linnan LA, Ferguson YO, Wasilewski Y, et al. Using
community-based participatory research methods to reach
women with health messages: Results from the North Car-
olina BEAUTY and Health Pilot Project. Health Promot Pract
2005;6:164–173.
26. Thomas S, Reading J, Shephard RJ. Revision of the Physical
Activity Readiness Questionnaire (PAR-Q). Can J Sport Sci
1992;17:338–345.
27. Dillman DA. Mail and internet surveys: The tailored design
method, 2nd ed. New York: Wiley, 2000.
28. American Cancer Society. Chronological history of ACS rec-
ommendations for the early detection of cancer in asymp-
tomatic people, 2010. Available at www.cancer.org=Healthy=
FindCancerEarly=CancerScreeningGuidelines=chronological-
history-of-acs-recommendations
29. Baron RC, Melillo S, Rimer BK, et al. Intervention to increase
recommendation and delivery of screening for breast, cer-
vical, and colorectal cancers by healthcare providers: A
systematic review of provider reminders. Am J Prev Med
2010;38:110–117.
CANCER SCREENING AMONG AFRICAN AMERICAN WOMEN 437
30. Baron RC, Rimer BK, Breslow RA, et al. Client-directed in-
terventions to increase community demand for breast, cer-
vical, and colorectal cancer screening: A systematic review.
Am J Prev Med 2008;35(Suppl 1):S34–55.
31. Baron RC, Rimer BK, Coates RJ, et al. Client-directed inter-
ventions to increase community access to breast, cervical,
and colorectal cancer screening a systematic review. Am J
Prev Med 2008;35(Suppl 1):S56–66.
32. Sabatino SA, Habarta N, Baron RC, et al. Interventions to
increase recommendation and delivery of screening for
breast, cervical, and colorectal cancers by healthcare pro-
viders: Systematic reviews of provider assessment and
feedback and provider incentives. Am J Prev Med 2008;
35(Suppl 1):S67–74.
33. Dunne EF, Unger ER, Sternberg M, et al. Prevalence of HPV
infection among females in the United States. JAMA 2007;
297:813–819.
34. U.S. Preventive Services Task Force. Screening for breast
cancer: U.S. Preventive Services Task Force recommen-
dation statement. Ann Intern Med 2009;151:716–726,
W-236.
35. Anderson WF, Rosenberg PS, Menashe I, Mitani A, Pfeiffer
RM. Age-related crossover in breast cancer incidence rates
between black and white ethnic groups. J Natl Cancer Inst
2008;100:1804–1814.
36. Williams KP, Reiter P, Mabiso A, Maurer J, Paskett E. Family
history of cancer predicts Papanicolaou screening behavior
for African American and white women. Cancer 2009;
115:179–189.
37. Datta GD, Colditz GA, Kawachi I, Subramanian SV, Palmer
JR, Rosenberg L. Individual-, neighborhood-, and state-level
socioeconomic predictors of cervical carcinoma screening
among U.S. black women: A multilevel analysis. Cancer
2006;106:664–669.
38. Jennings-Dozier K, Lawrence D. Sociodemographic predic-
tors of adherence to annual cervical cancer screening in
minority women. Cancer Nurs 2000;23:350–356.
39. Cohen SS, Palmieri RT, Nyante SJ, et al. Obesity and
screening for breast, cervical, and colorectal cancer in
women: A review. Cancer 2008;112:1892–1904.
40. Paskett ED, Tatum C, Rushing J, et al. Racial differences in
knowledge, attitudes, and cancer screening practices among
a triracial rural population. Cancer 2004;101:2650–2659.
41. Jones RM, Woolf SH, Cunningham TD, et al. The relative
importance of patient-reported barriers to colorectal cancer
screening. Am J Prev Med 2010;38:499–507.
42. Gordon NP, Hiatt RA, Lampert DI. Concordance of self-
reported data and medical record audit for six cancer
screening procedures. J Natl Cancer Inst 1993;85:566–570.
43. Caplan LS, McQueen DV, Qualters JR, Leff M, Garrett C,
Calonge N. Validity of women’s self-reports of cancer
screening test utilization in a managed care population.
Cancer Epidemiol Biomarkers Prev 2003;12:1182–1187.
44. Partin MR, Grill J, Noorbaloochi S, et al. Validation of self-
reported colorectal cancer screening behavior from a mixed-
mode survey of veterans. Cancer Epidemiol Biomarkers
Prev 2008;17:768–776.
Address correspondence to:
Laura A. Linnan, Sc.D.
University of North Carolina Gillings
School of Global Public Health
Department of Health Behavior and Health Education
359 Rosenau Hall, CB7440
Chapel Hill, NC 27599-7440
E-mail: linnan@email.unc.edu
438 REITER AND LINNAN
